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Abstract. Environmental heavy metal pollution is a reality in our country and can lead to 
chemical contamination of products entering in the human food chain. Several European studies linked 
the environmental level of lead (Pb) and cadmium (Cd) with their respective level in local hive 
products. In the present study, the purpose was to evaluate if there can be found a correlation between 
the environmental pollution with cadmium and lead and the level of these metals in some samples of 
Romanian honey. Honey was harvested from areas located near pollution sources (very circulated 
points, factories) and from areas generally known as unpolluted (far from towns, circulated roads, 
industrial plants) of 2 counties, Prahova and Arges (n=108). The metal content was measured by 
atomic absorption spectrophotometry and the team evaluated statistically (t- test) if there are any 
significaticantive differences between honeys from the 2 types of environment. It has been found that 
the metal load was greater in polluted areas (for cadmium: t=+6, df=106, p<.001, for lead: t=+7.91, 
df=106, p<.001 ) and concluded that in future this study has to be extended in order to clarify if on a 
large scale honey can be considered in Romania a reliable marker for heavy metal environmental 
pollution.  
 
Keywords: cadmium, lead, honey, pollution, environment 
 
INTRODUCTION 
 
Heavy metals such as cadmium and lead can be serious health hazards for human 
beens (provoking lung damage, kidney diseases, nervous system failures, etc.) and can be 
harmful to the environment (soil and water pollution, accumulation in plants). Neither 
cadmium, nor leads have any biological role to play, being in all cases toxic for plants, 
animals, insects and humans (Zugravu et al, 2008).  
One interesting way of lead and cadmium to enter in our food chain is throughout their 
spread over flowering plants (Lodenius, 2000). Polluted pollen will rise the level of metals in 
honey and in other hive products.  
Studies from Switzerland have shown that heavy metal presence in hive products is 
high in industrial and heavy traffic area (Bogdanov et al, 2003), and the degree of 
contamination decreases in the following order: bees>propolis>comb> wax> honey. The last 
place occupied by honey is due, probably, to the “filtering “ by the bees. Maybe lead and 
cadmium are also washed of during the process of comb melting to produce pure bees wax. 
Studies have showed that the quantity of metals varies a lot and is not stable, depending on 
the active season, the period of collecting and the plants species form where the pollen was 
collected (Dabija, 2006).  
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The present study aimed to find if there is a connection between the degree and extent 
of lead and cadmium pollution in some samples of Romanian honey and the heavy metal 
pollution of the environment from where honey comes. The final target will be, in time, to 
find if honey or other hive products can be used as environmental pollution indicators.  
 
MATERIAL AND METHOD 
 
 Sources of lead pollution are numerous and among them the first place is occupied by 
engines of vehicles that use gasoline with lead. It is true that lead air pollution has generally 
diminished as the use of lead gasoline was eliminated.  
Human exposures to environmental cadmium are primarily the result of the burning of 
fossil fuels (including by vehicles), municipal waste, use of fertilizers and cigarette smoking. 
Toxicity can be the result of long-term exposure to cadmium in contaminated food and water 
(Zugravu et al, 2008). It has been taken in account that heavy metals are not degraded in the 
environment so, after their emission, they will be kept “in play” for long periods of time, 
entering without problem in biological and physical cycles (Porroni et al, 2003). This is why 
the use of lead free gasoline will have consequences only after a longer period of time. 
There have been selected 2 counties in the vicinity of Bucharest, Prahova and Arges. 
In each county, there have been picked up 6 areas, 3 within polluted zones (near highly 
circulated roads and industrial plants – in Prahova, near Ploiesti town and in Arges, near the 
highway and in the vicinity of Pitesti) and 3 in unpolluted areas (in Prahova, in the Breaza 
area and in Arges, in the Campulung area). From each area, there have been collected  3 times 
3 samples of fresh honey during the summer of 2008, in 3 different periods, at 2 weeks 
distance one from another, in order to neutralize differences raised by the weather events 
(rains, wind, etc). There have been obtained a total of n= 54 samples from the “clean” areas 
and n`=54 from the polluted ones.  
In order to avoid contamination during sampling, there have been used plastic gloves 
and honey was squeezed directly from the comb, into little plastic containers. The samples 
were kept at room temperature until evening or until the day successive to the day of sampling 
and than put into a refrigerator (temperature: 0-4 oC). The sample analyses have followed 
standard methods for detecting heavy metals approved in Romania (STAS 784/2-1989). 
Atomic absorption spectrophotometry (AAS) was used for heavy metal detection (Bulinsky et 
al, 1995; Dobrzanski et al, 1997).  
Even if, for the moment, there are no Communitarian regulations regarding the level 
of cadmium and lead in honey and hive products, still the suitable direction is to lower this 
content as much as possible. The MRL (maximum residue limit) proposal for EU is at 0,1 
mg/Kg for cadmium and 1 mg/Kg for lead (Bogdanov, 2006; Byrne, 2000). The values 
obtained in laboratory were submitted to inferential statistic analysis by means of SPSS 
program, var. 13 (t-test). 
 
RESULTS AND DISCUSSIONS 
 
In Tab. 1 are presented the values of heavy metals found in analyzed samples: 
Tab. 1  
Cadmium and lead content in honey sample (mean ± S.D. in mg/kg) 
 
Cd Pb 
County polluted 
 
clean polluted clean 
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Dambovita (D) 0.0167± 0.0012 
 
0.0103± 0.0027 0.1907± 0.0437 0.1209± 0.0445 
Arges (A) 0.0158± 0.0071 
 
0.0101±  0.004 0.2022± 0.0453 0.1304± 0.0516 
 
It can be seen that there are statistically significant differences between the samples 
from polluted areas and samples for “clean” areas in both counties (for cadmium: t=+6, 
df=106, p<.001, for lead: t=+7.91, df=106, p<.001).  
There are no differences between groups (polluted from A versus D, unpolluted from 
A versus D) showing a rather uniform distribution of pollutants in both counties.  
All the samples have relatively low levels of metals, situated under the MRL indicated 
for Europeans countries.  
 Studies carried out in Finland (Lodenius, 2000) did not considered honey, but other 
hive products (propolis) as good markers for local heavy metal pollution. In Italy (Porroni et 
al, 2003), bees and their inner and surface load of cadmium and lead were well correlated 
with environmental pollution. In Lithuania (Staniškien÷ et al, 2006), honey was considered as 
a good source of indications regarding the presence of heavy metals (and of radionuclide), 
similarly with Poland (Roman, 2004), were these metals were present both in fresh collected 
nectar and in mature honey. 
 A study carried out in Romania (Bratu et al, 2005) has found high levels of heavy 
metals in honey originating in industrially polluted areas. The level was still high at big 
distances from the main source of pollution (8-25 km from Copsa Mica). 
Our study links area pollution with honey pollution, but it is still early to say that for 
the entire Romanian territory honey can be a good marker for cadmium and lead. 
On the other hand, we considered in the cathegory of polluted areas those located 
generally near much circulated roads and, indeed, the level of lead and cadmium in honey was 
higher than in isolated areas. It is an interesting finding, drawing attention to the importance 
of pollution due to combustion of gasoline in vehicle engines (Bibii et al, 2008). Hopefully, 
replacement of old, lead, gasoline, with lead free gasoline will solve at least in part this 
problem.  
 
CONCLUSIONS 
 
- the study implied work on a rather small number of samples, but still found 
differences regarding lead and cadmium level in honey in relation with the degree of pollution 
of the area of origin; 
-  none of the samples had cadmium or lead greater than the indicated European levels; 
- even if there are no problems regarding food safety, lead and cadmium levels in 
honey  have to be measured in several areas of Romania, in order to evaluate if honey can be 
use as a marker-product for heavy metal environmental pollution.  
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